*Positive: a dominant peak of angiotensin peptide was present on MALDI after 10 min incubation with TldD/E at 37° C. Negative (uninhibited control): angiotensin peak was not visible. All inhibitors were tested at 1 mM concentration. Shown are the full native sequences of TldD and TldE from E. coli, which were initially aligned using the PDBeFold server (http://www.ebi.ac.uk/msd-srv/ssm)(Krissinel and Henrick, 2004) based on subunits taken from the highest resolution TldD/E structure (PDB code 5NJ9). This was subsequently adjusted manually with reference to the superposed subunits, and then displayed using ESPript3.0 (http://espript.ibcp.fr/ESPript/ESPript) (Robert and Gouet, 2014) . Strictly conserved residues are highlighted with red shaded boxes, and semi-conserved residues are coloured red. Analysis of these in relation to the structure revealed that virtually all of them could be assigned a clear structural and/or functional role. Secondary structure elements for TldD are shown above the alignment, with those for TldE below, where  =  helix,  =  strand,  = 310 helix, TT =  turn. The blue horizontal bars indicate the regions where the agreement between the two structures is good, the grey bars indicate the N-terminal regions that could not be modelled, and the red bar marks the possible origin of the hexapeptide fragment (residues 49 -54) observed in the active site of the TldD-E263A mutant. The red crosses denote the zinc ligands and the catalytic glutamate, while green dots show highly conserved residues within the respective TldD and TldE families based on multiple sequence alignments of diverged and non-redundant sequence sets. Also labelled, with double-headed orange arrows, are the three main insertions in the TldD sequence relative to that of TldE. The magenta wedge shows the boundary between the N-terminal and Cterminal domains, and the yellow wedge indicates where a single residue insertion relative to TldE disrupts the helical region bearing the HExxxH motif in TldD (see Figure 4A) . The strands are arranged into a mainly anti-parallel -sheet (orange arrows) and an anti-parallel -barrel (green arrows; 15 is shown twice, outlined in red, to indicate the continuity of the -barrel hydrogen bonding network). (B) Equivalent diagram for TldD. Note the additional -hairpin that forms as a result of the brace insertion (purple arrows), and the clamp insertion that forms one side of the active site cleft (the position of the zinc ligand Cys454 is indicated). When there is a peptide bound in the active site (magenta arrow), this effectively unites the -sheet (orange arrows) and the anti-parallel -barrel (green arrows) though anti-parallel hydrogen bonding interactions (see Figure 5E ). For both panels, residue numbers defining the start and end of each -strand are shown, and double slashes indicate where connections have been foreshortened. Tables 1 and 2 ). The view shown is looking along the active site cleft from the direction of the entrance channel. The mutant protein structure (atom colouring; grey carbons; zinc -cyan sphere) with a poly-Ala pentapeptide (green carbons; see part B), is compared to that of the wild-type structure with phosphate bound to the catalytic zinc (pale salmon atoms; semi-transparent). Final electron density (2mFobs-dFcalc; 1.42 Å resolution; contoured at ~1.0σ) is shown for all displayed atoms of the mutant structure with the exception of the ligand. Key residues are labelled, with those showing the largest shifts in red, where the corresponding changes are indicated by the black dashed arrows; the direction of the arrow shows the movement on transforming from wild-type to mutant. The loss of the imidazole moiety at residue 262 (underlined) is compensated for by the movement of the Glu263 carboxylate group to become a new zinc ligand. This causes a rotation of the segment including residue 263 and the preceding three residues. The movement of Leu260 displaces the side-chain of Phe405 in β18, to occupy the space vacated by Glu263. The upward movement of Phe405 also displaces β17 slightly (which includes Gln395). (B) Weak omit electron density (mFobs-dFcalc; 1.42 Å resolution; contoured at ~2.5σ) is present in the active site cleft of the TldD H262A mutant, which has been modelled and refined as a poly-Ala pentapeptide with an occupancy of 0.5; the density was not sufficiently well defined to allow identification of any of the residues of the ligand. The view shown is looking down on the active site cleft and corresponds to that presented for the TldD E263A mutant in Figure 5E . The pentapeptide shown here superposes well on the hexapeptide observed in the equivalent position in the latter mutant. In conclusion, this structure reveals how the TldD H262A mutant is able to retain wild-type metal content by recruiting Glu263 to compensate for the loss of the H262 side-chain. However, it is inactive because Glu263 is no longer available to perform its key role in the proteolytic mechanism. Figure S8 . Validation of components of TldDE structure. Related to Figures 3 and 4. (A) To verify that the structures we present contain TldDE heterodimers, we located a structurally equivalent section from the two monomers (coloured red in the cartoon overview), where the TldD and TldE sequences were very different. This was an eleven-residue peptide within 8 consisting of two conserved Leu residues framing nine non-conserved residues [highlighted by the dashed orange box in the inset sequence alignment (section of Figure S4) ]. These eleven residue sequences were deleted from the final coordinates of the TldDE complex with cleaved angiotensin (WT-DRVY dataset) before calculating an omit difference density map using the procedure described in the Methods. Shown at the top and bottom in stick representation are the final coordinates of the peptides that were deleted from TldD and TldE, respectively, superposed on the resultant 1.25 Å resolution omit difference electron density (contoured at ~4σ). The latter is of sufficient quality to confirm the identities of the two subunits. The density is weaker for Ser184 and Arg186 in TldE (underlined), which were both modelled in two alternate conformations. (B) At the wavelength of the X-rays used to collect the data for this complex (λ = 0.9795), zinc is expected to have a measurable anomalous signal (~2.5 anomalous electrons). Thus, an anomalous difference Fourier map shows a clear peak for the tetrahedrally bound zinc (calculated at 3.0 Å resolution and contoured at ~15σ). The TldD liganding residues are shown with grey carbons and part of the bound angiotensin peptide is shown with green carbons.
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